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Description 

Background of the Invention 

5 The present invention relates to a process for preparing a novel thermoplastic resin composition. More 

particularly, the invention is concerned with a process for preparing a thermoplastic resin composition 
superior in the balance of rigidity, impact resistance and moldability or in the balance of flexibility and 
moldability. 

Thermoplastic resins are widely utilized in the industrial field as materials superior in moldability and 
to the utilization field thereof has been expanded by blending them with elastomers for modification. It is 
known that the effects of such blends, e.g., improvement of impact resistance and enhancement of rubbery 
properties are accelerated by heat-treating the blends dynamically. As processes which utilize a dynamic 
heat treatment there are known a process (prior art process A) which employs a crosslinking agent acting 
on both thermoplastic resins and elastomers, and a process (prior art process B) which employs a 
75 crosslinking agent acting mainly on only elastomers. However, as to compositions prepared by such 
conventional processes, improvements have been desired in the following points. 

[ Prior Art Process A ] 

20 This process uses a free radical generator typical of which are organic peroxides. An example of this 
process is shown in U.S. Patent No. 3,806,558. Where the thermoplastic resin is an organic peroxide non- 
crosslinked type resin such as polypropylene resin, there will be obtained a composition which exhibits 
good fluidity in injection molding, but the organic peroxide remaining in the composition causes deteriora- 
tion of both thermal stability and weathering resistance. There will also occur a thermal decomposition of 

25 the organic peroxide rapidly, thus inducing a molecule cutting reaction, and the result is deterioration in 
mechanical characteristics such as tensile strength at yield flexural strength and flexural modulus. More- 
over, where the said composition is used in extrusion or blow molding, there arise problems such as 
deterioration of anti-drawdown characteristic, and surface roughening and insufficient elongation of parison. 
Also in injection molding it has been pointed out that the use of the composition in question may affects the 

30 glossiness and product appearance. As to organic peroxide crosslinked type resins such as polyethylene 
resins, it has been impossible to apply this prior art process A thereto because the resulting composition 
would be markedly deteriorated in its fluidity. Further, problems involved in this prior art process have been 
poor stability and safety of the free radical generator during storage and dynamic heat treatment as well as 
cleavage of peroxide due to adhesion thereof to a hot inner wall of a processing machine. It has been 

35 desired to solve these problems. 

[ Prior Art Process B ] 

This process is suggested in the foregoing U.S. Patent, but its details are found in the following prior art 
40 literatures. 

As a first process, there is used a crosslinking agent comprising sulfur, and this is proposed in U.S. 
Patent No. 4,130,535. However, a dynamic heat-treatment using a sulfur crosslinking agent which involves 
the formation of sulfur radical causes the emission of a terrible offensive odor at ordinary kneading 
temperatures; besides, the resulting composition will also give off an offensive odor. This offensive odor of 

45 the composition will be developed again in a plasticizing step during molding, thus causing marked 
deterioration of the commodity value. Further, since the composition is colored in deep yellowish red, the 
degree of freedom in coloring the composition is restricted, and there may occur discoloration due to 
bleeding of a sulfur compound during use over a long period, thus resulting in limited field of application. 
As a second process, there is used a crosslinking agent comprising a halogenated phenol resin or a 

50 phenol-formaldehyde resin with a halide added thereto. This is proposed in U.S. Patent No. 4,311,628 and 
Japanese Patent Publication No. 19421/1979. However, since active halogen is liberated during the 
crosslinking reaction, the resulting composition becomes discolored to black and hence the coloring 
freedom is lost. It is difficult to say that the fluidity of the composition obtained by using such crosslinking 
agent is good. 

55 As a third process, there is used a quinone dioxime compound as the crosslinking agent, and this is 
proposed in the above Japanese patent publication 19421/1979. However, since quinone dioximes are dark 
purple, the coloring freedom of the resulting composition is greatly restricted, and a stimulative odor is 
emitted in the dynamic heat treatment. Further, it is difficult to say that the fluidity of the composition 
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obtained by this process is good during molding and processing. 

As a fourth process, a bismaleimide compound or a combination thereof with a thiazole compound is 
used in U.S. Patent Nos. 4,104,210 and 4,130,535. In the former patent, N.N'-m-phenylene bismaleimide is 
used for a highly unsaturated diene rubber, but it is necessary to use a large amount of the crosslinking 
agent in order to attain a desired crosslinking effect, thus causing coloration of the resulting composition 
and bleeding of unreacted portion. The latter patent also uses N,N'-m-phenylene-bismaleimide for poly- 
propylene/EPDM, but with respect to the effect of modification by a dynamic heat treatment, an extremely 
unsatisfactory result is reported therein. Since bismaleimide compounds are generally expensive, the 
addition thereof in a large amount causes an increase of cost. 

An alternative process for producing a thermoplasic elastomer composition is described in JP 58034837 
in which a mixture comprising 50-90 parts by weight olefin copolymer rubbers and 10-50 parts by weight 
olefin plastics is dynamically heat-treated with 0-50 parts by weight of mineral oil softening agents in the 
presence of organic peroxides and bismaleimide compounds. 

Thus, in crosslinking unsaturated elastomer using the conventional cross linking agent, the crosslinking 
agents cause decomposition, side reaction, emission of an offensive odor and coloration during the dynamic 
heat treatment, or it is necessary to use them in a relatively large amount. Due to these drawbacks, none of 
the prior art processes can be said fully satisfactory. Under the circumstances, it has been desired to 
develop a superior crosslinking agent and an improved process for preparing a thermoplastic resin 
composition using such crosslinking agent. 

Summary of the Invention 

In view of the above-mentioned points the present invention aims at preparing an improved thermoplas- 
tic resin composition by crosslinking a mixture of a thermoplastic resin and an elastomer using a 
25 crosslinking agent capable of remedying the drawbacks of the conventional crosslinking agents as far as 
possible and affording a high crosslinking reactivity in a small amount of the crosslinking agent used. 

Having made extensive studies for the aforesaid object, we found that by using a dihydroaromatic 
compound as a crosslinking agent in crosslinking a mixture of a saturated thermoplastic resin and an 
unsaturated elastomer, there could be obtained remarkably excellent effects as compared with the use of 
30 conventional crosslinking agents. On the basis of this finding we reached the present invention. 

More specifically, the present invention provides a process for preparing a thermoplastic resin 
composition by heat-treating a mixture comprising a thermoplastic resin (A) substantially containing no 
olefinic unsaturated carbon-carbon bond and an elastomer (B) having an olefinic unsaturated carbon-carbon 
bond, dynamically in the presence of a crosslinking agent at a temperature above the melting point or 
35 softening point and below the decomposition point of (A), characterized in that as the elastomer (B) there is 
used at least one member selected from the group consisting of styrene-butadiene-styrene block copolymer 
(SBS), styrene-isoprene-styrene block copolymer (SIS), 1,2-polybutadiene rubber, and ethylene-propylene- 
diene random copolymer (EPDM), and that as said crosslinking agent there is used a dihydroaromatic 
compound or a polymer thereof, or a mixture thereof with other polyfunctional monomers. 

40 

Detailed Description of the Invention 

The present invention will be described in detail hereinunder. 

The component (A) used in the present invention can be selected widely from resins which substantially 
45 contain no olefinic unsaturated carbon/carbon bond. Examples are polyolefin resins such as crystalline 
polypropylenes, propylene-a-olefin random copolymers, high-density polyethylenes, high-pressure process 
low-density polyethylenes, linear low-density polyethylenes, ultra-low-density polyehtylenes (density: not 
higher than 0.910 g/cm 3 ), ethylene-a-olefin copolymer rubbers, and ethylene-unsaturated carboxylate 
copolymers, as well as polystyrene resins, polyacrylonitrile resins, polymethacrylate resins, polyamide 
so resins, polyester resins, polyacetal resins, and mixtures thereof. Particularly, polyolefin resins and polysty- 
rene resins are preferred in view of the compatibility with the later-described elastomer and characteristics 
of the resulting compositions. The term "ultra-low-density polyethylene (ULDPE)" means a polyethylene 
resin having a density not higher than 0.910 g/cm 3 and properties between those of linear -low-density 
polyethylene and those of ethylene-a-olefin copolymer elastomer. 
55 An example of ULDPE is a ethylene-a-olefin copolymer obtained by copolymerizing ethylene with an a- 
olefin having 3 to 12 carbon atoms in the presence of a catalyst consisting essentially of a solid material 
and an organo-aluminum compound which solid material contains magnesium and titanium and/or vana- 
dium, said ethylene/a-olefin copolymer having the following properties (i)-(iv): 



3 



EP 0 324 278 B1 



(i) Density 



0*860-0.910 g/cm 3 



(ii) Maximum peak temperature (Tm) 



5 



as measured according to 



a differential scanning not lower than 100 °C 



w 



calorimetry (DSC) 



(iii) Insolubles in boiling 



not less than 10 wt% 



n-hexane 



15 



This specific ethylene-a-olefin copolymer has high crystalline portions characteristic of the linear-low- 
density polyethylene and non -crystal line portions characteristic of the ethylene-a-olefin copolymer 
elastomer and accordingly is superior both in mechanical strength and heat resistance characteristic of the 

20 linear-low-density polyethylene and in elasticity and low temperature impact resistance characteristic of the 
ethylene-a-olefin copolymer rubber. 

A density of this specific copolymer lower than 0.860 g/cm 3 would cause a lowering in toughness. A Tm 
thereof lower than 100*C would cause a lowering of tensile strength and create a surface stickiness. The 
content of insolubles in boiling n-hexane thereof less than 10 wt% would cause a lowering of tensile 

25 strength and create a surface stickiness. 

As the component (B), among elastomers having an olefinic unsaturated carbon-carbon bond, there is 
used any member selected from styrene-butadiene-styrene block copolymer (SBS), styrene-isoprene- 
styrene block copolymer (SIS), 1 ,2-polybutadiene rubber, and ethylene-propylene-diene random copolymer 
(EPDM). Generally, as elastomers having an olefinic unsaturated carbon-carbon double bond there are 

30 included, in addition to those just enumerated above, natural rubber, isoprene rubber, butadiene rubber, 
styrene-butadiene random copolymer rubber (SBR), chloroprene rubber, nitrile rubber and butyl rubber, but 
in the present invention the aforesaid four kinds of elastomers are selected. The first reason is that these 
elastomers are superior in thermoplasticity and easily dispersed by melt-kneading as compared with the 
other elastomers. The second reason is that in SBS and SIS their unsaturated bonds are present locally and 

35 also in 1 ,2-polybutene and EPDM their like bonds are localized in the side chain portion, so all of them are 
easy to react with the crosslinking agent. As the third reason, these four kinds of elastomers have no 
peculiar offensive odor as compared with SBR, isoprene rubber, nitrile rubber and butadiene rubber; they 
are easy to weigh and handle at the time of blending because of being obtainable in the form of pellets; and 
also with respect to the type of composition preparing apparatus, the degree of selection freedom is high, 

40 and thus there are advantages in operation. Additionally, in the cases of SBR and butadiene rubber, a 
crosslinking reaction induced by a bismaleimide compound for example is difficult to proceed and the 
resulting composition is poor in fluidity in injection molding. 

The elastomers employable in the invention may be used alone or as a mixture of two or more. 
Among the four kinds of elastomers employable in the invention, EPDM is particularly preferred 

45 because it is very effective in modifying the resin of the component (A), applicable to a wide variety of 
resins, stable at a high melt-kneading temperature and affords a composition superior in heat resistance 
and weathering resistance. The diene component contained in EPDM is not specially limited. Any of such 
commercially available dienes as ethylidiene norbornene, dicyclopentadiene and 1 ,4-cyclohexadiene is 
employable. 

so Among combinations of components (A) and (B), combination of polypropylene resin and EPDM is 
particularly preferred in the balance of processability, heat resistance and low-temperature impact resis- 
tance. 

The proportions of components (A) and (B) are preferably 98-10 wt%, more preferably 95-30 wt%, of 
(A) and preferably 2-90 wt%, more preferably 5-70 wt%, of (B). A larger proportion of component (B) in the 
55 composition will cause a consecutive change from a composition superior in the balance of rigidity, impact 
resistance and fluidity in large-size injection molding to an elastomeric composition superior in the balance 
of flexibility and fluidity, so suitable proportions may be selected from the above ranges according to 
purposes. If the proportion of component (B) is less than 2 wt%, the impact resistance will not be improved 
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to a satisfactory extent and a proportion thereof exceeding 90 wt% will result in markedly deteriorated 
fluidity during molding. 

By changing the kind and proportion of component (A) the process of the present invention can be 
applied to the preparation of a wide range of crosslinked thermoplastic resin compositions having various 

5 characteristics. For example, where the component (A) is a crystalline polypropylene resin, a high-density 
polyethylene resin or a polystyrene resin and the component (A)/component (B) ratio (wt%) is in the range 
of 98-60 / 2-40, there will be obtained a thermoplastic resin composition which exhibits high impact 
resistance and high elongation while maintaining heat resistance, rigidity and moldability at sufficiently high 
values. If an ultra-low-density polyethylene is used as component (A) in the same proportion as above, 

io there will be obtained a thermoplastic resin composition which exhibits high tensile strength, heat-and 
abrasion resistance while maintaining flexibility, especially low-temperature flexibility, and moldability at 
sufficiently high values. Further, if the proportion of component (B) is increased to 60-10 / 40-90 in terms of 
component (A)/component (B)ratio (wt%), then for a wide variety of components (A) there will be obtained 
thermoplastic resin compositions superior in tensile characteristics, heat resistance, glossiness and oil 

75 resistance while maintaining low-temperature flexibility and moldability at sufficiently high values. 

The crosslinking agent used in the present invention participates mainly in the crosslinking reaction of 
component (B), causing no substantial change of component (A), as will be described later, so by using a 
suitable combination as component (A) their properties can be imparted directly to the resulting composi- 
tion. Particularly, a combination of a crystalline polypropylene and an ultra-low-density polyethylene can 

20 afford very superior properties. For example, when flexibility of a crosslinked composition comprising a 
crystalline polypropylene and EPDM is to be enhanced, if a softener is added, or the amount of EPDM is 
increased, or if there is used a low-density polyethylene or a linear low-density polyethylene, there will 
surely arise problems such as deterioration of heat resistance and of mechanical strength. But the addition 
of an ultra-low-density polyethylene will not give rise to such problems; even if there should arise such 

25 problems, they will be insignificant and the problems involved in low-temperature impact resistance, 
elongation of parison and anti-drawdown characteristics will be remedied. 

The dihydroaromatic compounds used as a crosslinking agent in the present invention indicates a 
compound containing one or more aromatic rings at least one of which has been converted to dihydro form. 
The aromatic ring as referred to herein indicates a ring structure having 4n + 2 (n being an integer) tt- 

30 electrons, e.g., pyridine and quinoline, as stated in the definition of aromaticity [see, for example, Richard S. 
Monson & John C. Shelton, Fundamentals of Organic Chemistry, MacG raw-Hill, Inc. (1974)]. Thus examples 
of the dihydroaromatic compounds used in the present invention include dihydro derivatives of quinoline. 
Moreover, the dihydroaromatic compound used in the invention may contain a substituent group; there. may 
be used alkyl-substituted dihydroaromatic compounds as well as derivatives substituted with various 

35 elements or functional groups. These dihydroaromatic compounds can be prepared by the application of 
known chemical reactions. Commercially available examples include 1 ,2-dihydrobenzene, cis-1,2- 
dihydrocatechol, 1 ,2-dihydronaphthalene, 9,10-dihydrophenanthrene, as well as 1 ,2-dihydroquinoline com- 
pounds such as 6-decyl-2,2,4-trimethyl-1 ,2-dihydroquinoline, 6-ethoxy-2,2,4-trimethyl-1 ,2-dihydroquinoline 
and 2,2,4-trimethyM ,2-dihydroquinoline. Polymers of these compounds are also employable. 

40 In the examples of component (a) used in the present invention there are those which have heretofore 
been known as antioxidants for rubber (see, for example, U.S. Patent No.4,1 04,210), but there has been no 
example of their use as crosslinking agents. They have been used together with other crosslinking agents 
such as, for example, sulfur compounds, quinone dioxime compounds, phenolic resin compounds, or 
organic peroxides, and thus they have so far not been effective in the process of the present invention. 

45 It is presumed that the component (a) used as the crosslinking agent will act on the unsaturated bond of 
component (B) to form carbon radical, and after release of radical from itself, it will be stabilized exhibiting a 
resonance structure. The carbon radical thus formed is weak in its hydrogen extractability in ordinary 
carbon-hydrogen bond as compared with the oxygen radical formed by the foregoing cleavage of an 
organic peroxide, so it is presumed that the allylic hydrogen in the component (B) will be mainly extracted, 

50 allowing crosslinking to proceed only with component (B), causing no substantial change of component (A). 

Although the component (a) may be used as such, as mentioned above, there also may be used 
compounds which will be converted to component (a) in situ by reaction during melt-kneading. The said 
reaction may be selected suitably, but preferably it starts from a compound which reacts easily on heating, 
in order to avoid the addition of a catalyst, etc. Particularly, Diels-Alder reaction is preferred. For example, it 

55 is presumed that if SBS and divinylbenzene are melt-kneaded, there will be produced a dihydroaromatic 
compound by the reaction of the unsaturated bond in SBS with divinylbenzene and also by intermolecular 
reaction of divinylbenzene. In this case, however, the addition in the form of a dihydroaromatic compound is 
preferred. 
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As the crosslinking agent used in the present invention, the component (a) described above may be 
used together with other polyfunctional monomers. Examples of such monomers include higher esters of 
methacrylic acid typical of which are trimethylolpropane trimethacrylate and ethyleneglycol dimethyacrylate; 
polyfunctional vinyl monomers typical of which are divinylbenzene, triallyl cyanurate and diallyl phthalate; 

5 and bismaleimides typical of which are N,N'-m-phenylenebismaleimide and N.N'-ethylenebismaleimide. 
Among these, bismaleimides are preferred because they enhance the effect of dynamic heat treatment as 
will be described later. These monomers may be used in combination of two or more. Further, in order to 
enhance their effect there may be added a benzothiazole compound or a benzothiazolylsulfenamic 
compound as an activator, if necessary. 

w In the present invention, a mixture of three or more components obtained as described above is 
subjected to a dynamic heat treatment to obtain a resin composition. The "dynamic heat treatment" means 
that the said mixture is melt-kneaded to increase the boiling xylene insolubles content in the composition 
after kneading as compared with the value before kneading. The effects of the present invention can be 
attained by this heat treatment. Generally, the higher the boiling xylene insolubles content, the greater the 

75 improvement in various effects, including improved impact resistance. According to differential scanning 
calorimetry for the xylene insolubles it is seen that the main component is component (B), with small peak 
of component (A). And the xylene insolubles content does not substantially exceed the amount of 
component (B) added. From these facts, the dynamic heat treatment as referred to herein can be regarded 
as crosslinking the component (B). 

20 The dynamic heat treatment temperature should be above the melting point or softening point of 
component (A) and below the decomposition point thereof. In melt-kneading the mixture it is desirable to 
use a mixture which affords a high shear rate so as to permit easy formation of radical in the mixture. 

Increase of the boiling xylene insolubles content is caused mainly by increase in the amount of the 
crosslinking agent added, and the amount to be added can be selected suitably. That is, an appropriate 

25 amount thereof is selected according to the kind of the crosslinking agent and that of the activator used and 
also according to melt-kneading apparatus and conditions. If the crosslinking agent is used in excess, there 
will occur bleeding of the added agent, coloration of the resulting composition, or increase of cost. So the 
upper limit of the amount of the crosslinking agent to be added may be determined in consideration of 
those points. A practical amount of the crosslinking agent and activator if used is usually in the range of 

30 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by weight, based on 100 parts by weight of component 
(B). 

In order to enhance the effect of the dynamic heat treatment it is desirable that the components (A) and 
(B) be melt-kneaded and dispersed as uniformly as possible in advance of start of the crosslinking reaction. 
Particularly, in order to obtain a'composition superior in the balance of glossiness, fluidity in large-sized 

35 injection molding and impact resistance, it is desirable to adopt the following as the method for selecting 
and mixing the components (A) and (B). 

For the improvement of impact resistance it is desirable that the component (B) be as fine particles as 
possible and form a uniformly dispersed phase in a continuous phase of the component (A). And for 
reducing the particle size of component (B), a smaller melt flow rate (MFR) of component (A) is more 

40 effective. For example, in the case where the component (A) is a polypropylene resin, its melt flow rate is 
not higher than 8 g/10 min, preferably not higher than 4 g/10 min, under the condition of JIS K6758 
(temperature: 230 *C, load: 2.16 kg), and in the cases of high-density polyethylene resins and polystyrene 
resins, their melt flow rates are not higher than 8 g/10 min, preferably not higher than 4 g/10 min, under the 
conditions of JIS K6760 (temperature: 190*C, load: 2.16 kg). On the other hand, for improving the 

45 glossiness of the resulting composition and fluidity in large-sized injection molding, it is advantageous to 
use a component (A) whose MFR is somewhat large. In view of this point, if as component (A) there are 
selected two kinds of components which are a component (AO having a smaller MFR and a component (A2) 
having a larger MFR, then components (A1) and (B) are melt-kneaded allowing component (B) to be 
dispersed thoroughly, thereafter ccmponent (A2) and the crosslinking agent are added to the resulting 

50 mixture, followed by a dynamic heat treatment of the mixture, there will be obtained a composition having 
well-balanced properties. In order for the process of the invention to be effective it is necessary that the 
proportions or properties of the three components (A1), (A2) and (B) be in certain ranges. 

In the first step of the preparation, there is selected a component (A1) having a suitable MFR and the 
proportions of (A1 ) and (B) are limited to those within the following ranges, assuming that the total amount 

55 of both components is 1 00 parts by weight: 
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(A.) 


93 - 40 parts by weight 


(B) 


7 - 60 parts by weight 



5 If the amount of component (B) exceeds 60 parts by weight, it will become difficult to maintain a good 
dispersed state and preferably it is not larger than 50% by weight. On the other hand, if the amount of (B) 
is smaller than 7 parts by weight, it will be impossible to expect the effect of improvement in impact 
resistance. 

In the second step, it is necessary that the component (A2) added in the dynamic heat treatment be in 
70 the following relation to the component (Ai) with respect to MFR and the amount thereof to be added: 
MFR of (A2)/MFR of (A1) = 5-80, preferably 8-70. 

Weight of (A2)/Weight of (A1 ) £ 0.3 

75 The composition wherein the component (A2) does not satisfy the above relationships with respect to the 
component (A1 ) will not be so improved in glossiness and fluidity in large-sized injection molding. 

Thus, in the process of the present invention, a good dispersed state of component (B) can be attained 
to thereby, effect the improvement of impact resistance and at the same time the glossiness and fluidity 
can also be improved by selecting components (Ai) and (A2) having specific MFR values and satisfying 

20 specific relationships thereof and by suitably determining the amounts and sequence of both components to 
be added. 

As the melt-kneading apparatus for the dynamic heat treatment, there may be used a known apparatus 
such as, for example, open type mixing rolls, a closed type Bambury mixer, an extruder, a kneader, or a 
twin-screw extruder. In the foregoing proportions of the components the process of the invention is carried 

25 out preferably under the conditions of a temperature in the range of 120° to 350 *C and a heat treatment 
time in the range of 20 seconds to 20 minutes. 

In the present invention, moreover, there may be used a softener for the improvement of moldability 
and flexibility. As mineral oil softeners there may be used those commonly called extender oils which are 
employed in processing rubber mainly for the purpose of improving processability, obtaining the extending 

30 effect or improving the dispersibility of filler. These are high-boiling petroleum components and are 
classified into paraffinic, naphthenic and aromatic oils. Not only these petroleum fractions but also synthetic 
oils such as liquid polyisobutene are also employable in the process of the invention. The amount of the 
softener to be used is in the range of 5 to 300 parts by weight, preferably 20 to 150 parts by weight, based 
on 100 parts by weight of component (B). If it is less than 5 parts by weight, the addition of the softener will 

35 not be effective, while if it exceeds 300 parts by weight, there will be marked deterioration in both strength 
and heat resistance. When the softener is to be added is not specially limited, but preferably it is added at 
the time of melt-kneading of components (A) and (B). / 

The composition of the present invention may contain, if necessary, fillers such as stabilizer, antiox- 
idant, ultraviolet absorber, lubricant, foaming agent, antistatic agent, flame retardant, plasticizer, dye, 

40 pigment, as well as talc, calcium carbonate, carbon black, mica, glass fiber, carbon fiber, aramid resin and 
asbestos. 

According to. the present invention, by using the crosslinking agent free of such drawbacks as the 
emission of offensive odor, coloration and decomposition as found in conventional crosslinking agents and 
exhibiting a high crosslinking-reactivity in a relatively small amount thereof, it becomes possible to 
45 remarkably improve the crosslinking of the thermoplastic resin composition - unsaturated elastomer mixture. 

The present invention will be described below more concretely in terms of working examples, but it is 
to be understood that the invention is not limited thereto. 

Examples 1 - 29 and Comparative Examples 1 - 24 

50 

As component (A) there was used 65-90 wt% [assuming that the total amount of components (A) and 
(B) is 100wt%, also in the following] of a polypropylene resin, a high-density polyethylene resin, a 
polystyrene resin, a polyamide resin or a polyester resin. Test specimens were obtained by injection 
molding and subsequent annealing, unless otherwise described. 
55 How to prepare composition, conditions for producing test specimen by injection molding and testing 
method are as follows: 
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How to Prepare Composition 

1) Predetermined proportions components (A) and (B) were mixed by a Henschel mixer. 

2) The mixture thus obtained was melt-kneaded at a resin temperature of 1 80-260 *C and at a revolution 
5 of 200 rpm, using a continuous twin-screw extruder (30 mm dia., manufactured by Research Laboratory 

of Plastics Technology). 

3) A predetermined amount of a crosslinking agent was added to the mixture thus melt-kneaded, 
followed by mixing under agitation by a Henschel mixer. 

4) The mixture thus obtained was melt-kneaded by the continuous twin-screw extruder used in 2) and 
w thereby heat-treated dynamically. During this melt-kneading operation, the composition temperature at 

the extruder outlet and the residence time in the extruder were measured and controlled to adjust 
conditions, which temperature and residence time are shown as heat treatment conditions in Table 2-4. 
The composition temperature was measured by a thermometer equipped in the extruder. 



75 


Conditions for Injection Molding 




Molding machine 


IS-90B (manufactured by Toshiba Machine Co., Ltd. 




Injection pressure 


1 ,000 kg/cm 2 




Molding temperature 


180- 260 «C 


20 


Mold temperature 


50-C 



Testing and Measuring Methods 
(MFR) 

according to JIS K6760, JIS K6758, JIS K7210 
(Tensile strength at Yield) and (Elongation at Break) 

according to JIS K6760, JIS K6758, JIS K7113 
(Flexural Modulus) 

according to JIS K6758, JIS k7203 
(Vicat Softening Temperature) 

according to JIS K6760, JIS K6758, JIS K7206 
(Izod Impact Strength) 

according to JIS K6758, JIS K7110 

(Boiling Xylene Insolubles Content) 

A 20 mm x 50 mm x 0.2 mm film was obtained by pressing, placed in a 120-mesh wire gauze and 
immersed in boiling xylene for 5 hours. It was measured for weight before and after the immersion and its 
boiling xylene insolubles contents was determined using the following equation: 



Boiling xylene Film weight (g) after immersion 

insolubles _ in boiling xylene 

contents (wt%) ~ Film weight (g) before immersion x 100 

in boiling xylene 
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(Crystallization Temperature) 

Measured as an index of cycle time in injection molding. The higher the crystallization temperature, the 
higher the crystallization speed, so it can be considered that the cycle time in injection molding can be 
5 shortened. Using a differential scanning calorimeter (Model SSC/580, a product of Soiko Instruments Inc.) 
for the measurement, about 10 mg of sample was held at 210 °C for 5 minutes, then cooled at a cooling 
rate of 10°C/min and the temperature exhibiting a maximum peak of the resulting exotherm curve was 
measured as a crystallization temperature. 

Using the following resins as components (A) and using as components (B) and crosslinking agents 
w those described in Tables 2 to 4 out of those shown in Table 1, compositions were prepared with the 
components* proportions and heat treatment conditions set forth in Tables 2 to 4. Further, test specimens 
were obtained by injection molding and subjected to tests. The results are as set out in Tables 2 to 4. 

Components (A): 

(At ) Polypropylene (1 ) 

(trade name: Nisseki Polypro J620G, a product of Nippon Petrochemicals Co,, Ltd.) 
(A2) Polypropylene (2) 

(trade name: Nisseki Polypro J120G, a product of Nippon Petrochemicals Co., Ltd.) 
(A3) Polypropylene (3) 

(trade name: Nisseki Polypro J871M, a product of Nippon Petrochemicals Co., Ltd.) 
(A4) Polypropylene (4) 

(trade name: Nisseki Polypro J650G, a product of Nippon Petrochemicals Co., Ltd.) 
(A5) High-density polyethylene 

(MFR: 0.3 g/10 min (190*C), density: 0.961 g/cm 3 , trade name: Nisseki Staflene E703, a product 
of Nippon Petrochemicals Co., Ltd.) 
(A6) Polystyrene 

(trade name: Toporex 525, a product of Mitsui Toatsu Chemicals, Inc.) 
(A 7 ) Nylon-6 

(trade name: Amilan CM1021, a Product of Toray Industries, Inc.) 
(As) Polybutylene terephthalate 

(trade name: PBT 310, a product of Toray Industries, Inc.) 
The Proportions of the crosslinking agents shown in Tables 2 to 4 are based on the total amount of 100 
parts by weight of components (A) and (B) (also in the following tables). 

Examples 30 - 37 and Comparative Examples 25 - 31 

As component (A) there was used an ultra-low-density polyethylene in an amount of 70 to 90 wt%. Test 
specimens were each punched out in a predetermined sizes from a plate of 100mm x 200mm x 2mm which 
40 had been obtained by injection molding, unless otherwise described. Compositions were prepared in the 
same manner as above except that in the melt-kneading step 2) of the preparation process the resin 
temperature range was changed to 1 50-220 *C and, where required, a mineral oil or synthetic oil softener 
was fed from a reciprocating displacement pump using a vent hole as an inlet. 

The following are conditions for making rest specimens by injection molding and additional testing 
45 methods. 



Conditions for Injection Molding 


Molding machine 
Injection pressure 
Molding temperature 
Mold temperature 


IS-90B (manufactured by Toshiba Machine Co., Ltd.) 
500-1,000 kg/cm 2 
1 80-230 • C 
30-50 • C 



75 



20 



25 



30 



35 



55 
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Additional Testing and Measuring Methods 
(High-load MFR) 
5 according to JIS K7210. temperature: 230 - C, load: 10 kg 

(Tensile Strength at Break) and (Elongation at Break) 

according to JIS K6301. speed of testing: 200 mm/min 

10 

(Durometer Hardness, HoA) 

according to ISO 868 
75 (Permanent Elongation) 

according to JIS K6301. elongation: 100%, using No.3 dumbbell specimen 
(Vicat Softening Temperature) 

20 

according to JIS K7206. load: 250 g 
(Brittle Temperature) 
25 according to JIS K6760, JIS K7216 
(Abrasion Resistance) 

according to JIS K7204 (using a Taber abraser). load: 1,000 g, 1,000 consecutive rotations 

30 

(How to Measure Maximum Peak Temperature (Tm) by Differential Scanning Calorimetry (DSC)) 

Measured as the melting point of an ultra- low-density polyethylene. A sample of about 5 mg is weighed 
accurately from a hot-pressed 100 urn thick film, then set on a differential scanning calorimeter, then the 
35 temperature is raised to 170*C, at which temperature the sample is held for 15 minutes, followed by 
cooling down to 0*C at a cooling rate of 2.5*C/min. Then, from this state, the temperature is raised to 
170*C at a rate of 10°C/min and the vertex position of the maximum peak out of peaks observed during 
the heat-up from 0'C to 170 # C is regarded as Tm. 



40 (How to Measure Boiling n-Hexane In solubles Content) 



A 200 urn thick sheet is formed using a hot press, from which three 20mm x 30mm sheets are cut out 
and extracted in boiling n-hexane using a Soxhlet's extractor for 5 hours. n-Hexane insolubles are withdrawn 
and vacuum-dried (7 hr, 50 # C), thereafter the boiling n-hexane insolubles content is calculated using the 
45 following equation: 

Boiling 

h-hexane _ Sheet weight after extraction " 1QQ 
insolubles Sheet weight before extraction 

50 content (wt%) 



Using the following component (A) and also using as component (B) and crosslinking agents those 
described in Table 5 out of those shown in Table 1, compositions were prepared at the components' 
55 proportions and dynamic mixing conditions shown in Table 5. Further, test specimens were prepared by 
injection molding and subjected to tests. The results are as set forth in Table 5. 
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Component (A): 

(Ai) Ultra-low-density polyethylene 

6 Ethylene and 1-butene were copolymerized to obtain an ethyiene-1 -butene copolymer, using a catalyst 

comprising a solid catalyst component and triethylaluminum which solid catalyst component had been 
prepared using substantially anhydrous magnesium chloride, 1 ,2-dichloroethane and titanium tetrachloride. 
The ethylene-1 -butene copolymer had a 1-butene content of 12 mol% and it was of the following properties: 



Density 


0.896 g/cm 3 


Tm by DSC 


120'C 


Boiling n-hexane insolubles content 


74 wt% 


MFR 


0.9 g/10 min 



75 

The softener's proportion in Table 5 is based on the total amount of 100 parts by weight of components 
(A) and (B) (also in the following tables). 

Examples 38 - 51 and Comparative Examples 32 - 37 

20 

Various polyolefin resins or mixtures thereof were used as components (A) in amounts of 42-55 wt%. 
How to prepare compositions and test specimens as well as conditions for making test specimens by 
injection molding are the same as in the above Examples 30-37. * 

Additional testing and measuring methods are as follows: 

25 

Additional Testing and Measuring Methods 
(Tensile Strength at Yield) 
30 according to JIS K6760, JIS K6758, JIS K7113. speed of testing: 200 mm/min 
(Oil Resistance) 

according to JIS K6301 (immersion test) 

35 

(Glossiness) 

according to JIS Z8741. Measured at an incidence angle of 45 • . 
40 (Flow Mark) 

The surface of the foregoing injection-molded plate was visually evaluated for wavy mark. 
(Surface Roughening of Parison) 

45 

Parison was formed by a blow molding extruder and its surface was evaluated visually. 

The following three marks were used in the evaluation of flow mark and that of parison surface 
roughening: 

@ : Very Good, o : Good, X : Bad 
50 Using the following resins as components (A) and also using as components (B) and crosslinking 
agents those described in Table 6 out of those shown in Table 1, compositions were prepared at the 
components* proportions and heat treatment conditions shown in Table 6. Further, test specimens were 
prepared by injection molding and subjected to tests. The results are as set forth in Table 6. 

55 Components (A): 

(Ai ) Polypropylene (1 ) 

(trade name: Nisseki Polypro J120G) 
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10 



15 



20 



(A2) Polypropylene (2) 

(trade name: Nisseki Polypro J170G) 
(Aa) High-density polyethylene 

(trade name: Nisseki Staflene E703) 
(A*) Linear low-density polyethylene 

(trade name: Nisseki Linirex AJ541 0 
(As) Ultra-low-density polyethylene 

(density: 0.900 g/cm , trade name: Nisseki Softrex D9005) 

(All of the above components (A) are products of Nippon Petrochemicals Co., Ltd.) 
Examples 52 - 59 and Comparative Examples 38 and 39 

As component (A) there was used 67 wt% of a polypropylene resin alone or 70-75 wt% of a mixture of 
a polypropylene resin (40-67 wt%) and an ultra-low-density polyethylene (10-30 wt%). How to prepare 
compositions and test specimens as well as conditions for making test specimens by injection molding are 
the same as in Examples 30-37. 

Additional testing and measuring methods are as follows: 

Additional Testing and Measuring Methods 
(Spiral Flow) 



Samples were injected under the following molding conditions, into a mold having a specified spiral 
cavity, and the thus-molded spirals were measured for length to determine the melt-flow characteristics of 
25 the samples. 





Conditions for Injection Molding 




Molding machine 


IS-90B (manufactured by Toshiba Machine Co., Ltd.) 


30 


Injection pressure 


1 ,000 kg/cm 2 




Molding temperature 


230 *C 




Stroke 


25 mm 




Injection time 


15 sec 




Curing time 


10 sec 


35 


Interval time 


3 sec 




Mold 


Archimedean type, temperature: 50 *C 



40 



45 



50 



55 



(Flexural Strength) 

according to JIS K6758, JIS K7203 
(Durometer Hardness, H D D) 

according to JIS K6760, JIS K7215 

(Surface Roughness and Elongation of Parison) 

Parison was formed using a blow molding extruder in the same manner as above and its surface and 
state of elongation were evaluated visually. The following three marks were used in the evaluation: 
(Q) : Very Good, o : Good, X : Bad 

Using the following resins as components (A) and also using as components (B) and crosslinking 
agents those described in Table 7 out of those shown in Table 1 , the components were prepared at the 
components 1 proportions and heat treatment conditions shown in Table 7. Further, test specimens were 
prepared by injection molding and subjected to tests. The results are as set forth in Table 7. 
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Components (A): 

(At ) Polypropylene (1 ) 

(trade name: Nisseki Polypro E110G, a product of Nippon Petrochemicals Co., Ltd.) 
(A2) Polypropylene (2) 

(trade name: Nisseki Polypro E610G, a product of Nippon Petrochemicals Co., Ltd.) 
(A3) Polypropylene (3) 

(trade name: Nisseki Polypro J650G, a product of Nippon Petrochemicals Co., Ltd.) 
(A») Ultra-low-density polyethylene (1) 

In the same manner as (A1) used in Examples 30-37, ethylene and 1-butene was copolymerized 
to produce an ethylene-1-butene copolymer. The 1-butene content of the copolymer thus 
obtained was 9.5 mol% and the properties were as follows: 



Density 


0.901 g/cm 3 


Tm according to DSC 


120'C 


Insolubles in boiling n-hexane 


80 wt% 


MFR 


0.5 g/10 min 



5 



70 



20 (A5) Ultra-low-density polyethylene (2) 

In the same manner as (Ai) used in Examples 30-37, ethylene and 1-butene was copolymeriz- 
ed to produce an ethylene- 1-butene copolymer. The 1-butene content of the copolymer thus 
obtained was 9.5 mol% and the properties were as follows: 



Density 


0.906 g/cm 3 


Tm according to DSC 


121 *C 


Insolubles in boiling n-hexane 


82 wt% 


MFR 


5 g/10 min 1 



Examples 60 - 67 and Comparative Examples 40 - 52 

Using as components (A) two kinds of components (An) and (A 2 ) having smaller and larger MFR values, 
35 respectively, first components (A1) and (B) were melt-kneaded, then (A2) and crosslinking agent were added 
and a dynamic heat treatment was carried out. How to prepare test specimens and conditions for making 
test specimens by injection molding are the same as in Examples 1-29. 

For preparing compositions, the following two kinds of processes were used for comparison. 



40 Composition Preparing Process (No.1): 

1 ) Predetermined proportions of components (A1 ) and (B) were mixed by a Henschel mixer. 

2) The mixture thus obtained was melt-kneaded at a resin temperature of 150-1 80 °C and at a revolution 
of 200 rpm, using a continuous twin-screw extruder (30 mm dia., manufactured by Research Laboratory 

45 of Plastics Technology). 

3) Predetermined amounts of component (A2) and crosslinking agent were added to the mixture thus 
melt-kneaded, followed by mixing under agitation by a Henschel mixer. 

4) The mixture thus obtained was melt-kneaded by the continuous twin-screw extruder used in 2) and 
thereby heat-treated dynamically. During this operation, the composition temperature at the extruder 

50 outlet and the residence time in the extruder were measured and controlled to adjust conditions, which 
temperature and residence time are shown as heat treatment conditions in Table 8. 



Composition Preparing Process (No.2): 



55 1) Predetermined proportions of components (Ai), (A2) and (B) were mixed by a Henschel mixer. 

2) The mixer thus obtained was melt-kneaded using the same extruder and conditions as in the process 
(No.1). 
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3) A predetermined amount of a crosslinking agent was added to the mixture thus melt-kneaded, 
followed by mixing under agitation by a Henschel mixer. 

4) The mixture thus obtained was melt-kneaded for dynamic heat-treatment by means of the above 
extruder. The other conditions were the same as in the process (No.1). 

5 Using the following components (Ai), (A2) and also using as components (B) and crosslinking agents 

those described in Table 8 out of those shown in Table 1 , compositions were prepared at the components' 
proportions and heat treatment conditions set forth in Table 8. Further, test specimens were prepared by 
injection molding and subjected to tests. The results are as set out in Table 8. 

70 Components (Ai ): 

(PPi ) Polypropylene (1 ) 

MFR: 1 g/10 min, trade name: Nisseki Polypro J120G, a product of Nippon Petrochemicals 

Co., Ltd.) 
15 (PP2) Polypropylene (2) 

(MFR: 4 g/10 min, trade name: Nisseki Polypro J130G, a product of Nippon Petrochemicals 

Co., Ltd.) 
(PP 3 ) Polypropylene (3) 

(MFR: 8 g/10 min, trade name: Nisseki Polypro J150G, a product of Nippon Petrochemicals 
20 Co., Ltd.) 

(PP 5 ) Polypropylene (5) 

(MFR: 1 g/10 min, trade name: Nisseki Polypro J620G, a product of Nippon Petrochemicals 

Co., Ltd.) 

(HD1) High-density polyethylene (1) 
25 (MFR: 0.3 g/10 min, trade name: Nisseki Staflene E703, a product of Nippon Petrochemicals 

Co., Ltd.) 
(ST1) Polystyrene (1) 

MFR: 0.4 g/10 min, trade name: Toporex 550, a product of Mitsui Toatsu Chemicals, Inc.) 
(ST 2 ) Polystyrene (2) 

30 (MFR: 1 g/10 min, trade name: Toporex 525, a product of Mitsui Toatsu Chemicals, Inc.) 

Components (Aa): 

(PPa) Polypropylene (4) 

35 (MFR: 14 g/10 min, trade name: Nisseki Polypro J160G, a product of Nippon Petrochemicals 

Co., Ltd.) 
(PP 6 ) Polypropylene (6) 

(MFR: 4 g/10 min, trade name: Nisseki Polypro J630G, a product of Nippon Petrochemicals 
Co., Ltd.) 
40 (PP7) Polypropylene (7) 

(MFR: 8 g/10 min, trade name: Nisseki Polypro J650G, a product of Nippon Petrochemicals 
Co., Ltd.) 
(PP 8 ) Polypropylene (8) 

(MFR: 20 g/10 min, trade name: Nisseki Polypro J871M, a product of Nippon Petrochemicals 
45 Co., Ltd.) 

(PP 9 ) Polypropylene (9) 

(MFR: 40 g/10 min, trade name: Nisseki Polypro J881M, a product of Nippon Petrochemicals 
Co., Ltd.) 

(PR) Thermally Degraded Polypropylene 
50 0.03 part by weight of Perhexa 25B (a product of Nippon Oil and Fats Co., Ltd.) as an organic peroxide 
was added to 100 parts by weight of polypropylene (MFR: 30 g/10 min, trade name: Nisseki Polypro 
J170G, a product of Nippon Petrochemicals Co., Ltd.), followed by melt-kneading using a single-screw 
extruder to obtain a degraded polypropylene having an MFR not smaller than 90 g/10 min. 
(HD 2 ) High-density polyethylene (2) 
55 MFR: 14 g/10 min, trade name: Nisseki Staflene E792, a product of Nippon Petrochemicals 

Co., Ltd.) 
(ST 3 ) Polystyrene (3) 

(MFR: 4 g/10 min, trade name: Toporex, 500, a product of Mitsui Toatsu Chemicals, Inc.) 
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Claims 

1. A process for preparing a thermoplastic resin composition by heat-treating a mixture comprising (A) a 
55 thermoplastic resin substantially containing no olefinic unsaturated carbon-carbon bond and (B) an 
elastomer having an olefinic unsaturated carbon-carbon bond, dynamically in the presence of a 
crosslinking agent at a temperature above the melting point or softening point and below the 
decomposition point of (A), characterized in that as said elastomer (B) there is used at least one 
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member selected from the group consisting of styrene-butadiene-styrene block copolymer (SBS), 
styrene-isoprene-styrene block copolymer (SIS), 1 ,2-polybutadiene rubber and ethylene-propylene- 
diene random copolymer (EPDM), and that as said crosslinking agent there is used a dihydroaromatic 
compound or a polymer thereof, or a mixture therof with other polyfunctional monomer. 

5 

2. A process of Claim 1, wherein said crosslinking agent comprises a 1,2-dihydroquinoline compound or a 
polymer thereof and a bismaleimide compound. 

3. A process of Claim 1 or 2, wherein the component (A) is a polyolefin resin or a polystyrene resin. 

w 

4. A process of Claim 3, wherein the polyolefin resin is polypropylene, a high-density polyethylene or an 
ultra-low-density polyethylene having a density not higher than 0.910 g/cm 3 (ULDPE). 

5. Process of Claim 4, wherein the ULDPE is a ethylene-a-olefin copolymer having the following 
75 properties (i) - (iii). 



(i) 


Density 


0.860 - 0.910 g/cm 3 


(ii) 


Maximum peak temperature as measured according 
to a difference scanning calorimetry (DSC) 


Not lower than 100*C 


(iii) 


Insolubles in boiling n-hexane 


Not lower than 10 wt% 



6. A process of Claim 1 or 2, wherein the component (B) is EPDM. 

25 

7. A process of Claim 1, wherein the component (A) is a crystalline polypropylene resin, ULDPE or a 
crystalline polypropylene resin and ULDPE and the component (B) is EPDM. 

8. A process of Claim 7, wherein the ULDPE is the ethylene-a-olefin copolymer of Claim 5. 

30 

9. A process of one of Claim 1 to 6, wherein in addition to said components there is used a mineral oil 
softener or a synthetic oil softener in an amount not larger than 300 parts by weight per 100 parts by 
weight of the component (B). 

35 10. A process of any one of Claims 1 to 8, wherein as the component (A) there are selected (Ai) and (A 2 ) 
having the following relation, then the components (Ai ) and (B) are melt-blended in a ratio satisfying 
the following relation, then the component (A2) is incorporated in the resulting mixture, followed by 
dynamic heat-treatment in the presence of the crosslinking agent: 

40 MFR of (A2)/MFR of (A, ) = 5 - 80 

Weight of (A2)/weight of (Ai ) £ 0.3 
Weight of (B)/weight of (Ai) + B) = 0.07 - 0.6 

PatentansprUche 

45 

1. Vertahren zur Herstellung einer thermoplastischen Harzzubereitung durch dynamische Warmebehand- 
lung einer Mischung, die umfaBt 

(A) ein thermoplastisches Harz, das im wesentlichen keine olefinische ungesattigte Kohlenstoff- 
Kohlenstoff-Bindung enthalt, und 
50 (B) ein Elastomer mit einer olefinischen ungesattigten Kohlenstoff-Kohlenstoff-Bindung, 

in Gegenwart eines Vernetzungsmittel bei einer Temperatur oberhatb des Schmelzpunkts Oder Erwei- 
chungspunkts und unterhalb des Zersetzungspunkts von (A), dadurch gekennzeichnet, dafl als Elasto- 
mer (B) wenigstens eine Verbindung verwendet wird, die gewahlt ist aus der aus Styrol-Butadien- 
Styrol-Blockcopolymer (SBS), Styrol-lsopren-Styrol-Blockcopolymer (SIS),1 ,2-Polybutadien-Kautschuk 
55 und statistisches Ethylen-Propylen-Dien-Copolymer (EPDM) bestehenden Gruppe, und daB als Vernet- 
zungsmittel eine dihydroaromatische Verbindung Oder ein Polymer daraus Oder eine Mischung davon 
mit einem anderen polyfunktionellen Monomer verwendet wird. 
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2. Verfahren nach Anspruch 1, worin das VemeizungsmitteJ eine 1,2-Dihydrochinolin-Verbindung Oder ein 
Polymer daraus Oder eine Bismaleimid-Verbindung umfafit. 

3. Verfahren nach Anspruch 1 oder 2, worin die Komponente (A) ein Polyolefin-Harz oder ein Polystyrol- 
5 Harz ist. 

4. Verfahren nach Anspruch 3, worin das Polyolefin-Harz Polypropylen, ein Polyethylen hoher Dichte oder 
ein Polyethylen ultraniedriger Dichte mit einer Dichte nicht hoher als 0,910 g/cm 3 (ULDPE) ist. 

70 5. Verfahren nach Anspruch 4, worin das ULDPE ein Ethylen-a-Olefin-Copolymer mit den folgenden 
Eigenschaften (i) bis (iii) ist: 



0) 


Dichte 


0,860 bis 0,910 g/cm 3 ; 


<ii) 


maximale Peaktemperatur, gemessen mittels 


nicht unter 100 # C; 




Differential-Scan ning-Kalorimetrie (DSC) 




(iii) 


unlosliche Bestandteile in siedendem 


nicht unter 10 Gew.-%. 




n-Hexan 





20 

6. Verfahren nach Anspruch 1 oder 2, worin die Komponente (B) EPDM ist. 

7. Verfahren nach Anspruch 1, worin die Komponente (A) ein kristallines Polypropyten-Harz, ULDPE oder 
ein kristallines Polypropylen-Harz und ULDPE ist und die Komponente (B) EPDM ist. 

25 

8. Verfahren nach Anspruch 7, worin das ULDPE das Ethylen-o-Olefin-Copolymer von Anspruch 5 ist. 

9. Verfahren nach einem der Anspruche 1 bis 6, worin zusatzlich zu den genannten Komponenten ein 
Mineralo I- Weich'macher oder ein Synthetikol-Weichmacher in einer Menge nicht uber 300 Gew.-Teile 

30 pro 100 Gew.-Teile der Komponente (B) verwendet wird. 

10. Verfahren nach einem der Anspruche 1 bis 8, worin als Komponente (A) die Komponenten (Ai) und 
(A2) gewahlt werden, die die nachfolgend genannte Beziehung haben, danach die Komponenten (A1) 
und (B) in einem Verhaltnis schmelzgemischt werden, das der nachfolgend genannten Beziehung 

35 genugt, danach die Komponente (A2) in die resultierende Mischung eingearbeitet wird und anschlie- 
8end eine dynamische Warmebehandlung in Gegenwart des Vernetzungsmittels durchgefOhrt wird: 

MFR von (A2)/MFR von (A1) = 5 bis 80; 
Gewicht von (A2)/Gewicht von (A1) £ 0,3; und 
40 Gewicht von (B)/Gewicht von (A1) + (B) = 0,07 bis 0,6. 

Revendications 

1. Proced6 pour preparer une composition de resine thermoplastique par traitement a chaud d'un 
45 melange comprenant (A) une resine thermoplastique ne contenant pratiquement aucune liaison carbo- 
ne-carbone insaturge olefinique et (B) un elastomere ayant une liaison carbone-carbone insaturee 
olefin ique, de facon dynamique en presence d'un agent de reticulation a une temperature superieure 
au point de fusion ou au point de ramollissement et infeVieure au point de decomposition de (A), 
caracterise en ce qu'en tant que cet elastomere (B), il est utilise au moins un membre choisi dans le 
50 groupe consistant en copolymere a blocs de styrene-butadiene-styrene(SBS), copolymere a blocs de 
styrene-isoprene-styrene (SIS), caoutchouc 1 ,2-polybutadiene et copolymere statistique d'ethylene- 
propylene-diene (EPDM), et que cet agent de reticulation utilise est un compost dihydroaromatique ou 
un poly mere de celui-ci ou leur melange avec un autre monomere polyfonctionnel. 

55 2. Procede suivant la revendication 1, dans lequel cet agent de reticulation comprend un compose 1,2- 
dihydroquinoieine ou un polymere de celui-ci et un compose bismaieimide. 
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3. Proc6de" suivant les revendications 1 ou 2, dans lequel le composant (A) est une r£sine polyotefine ou 
une resine polystyrene. 

4. Procede suivant la revendication 3, dans lequel la resine polyolefine est un polypropylene, un 
5 polyethylene haute densite* ou un polyethylene ultra-basse densite" ayant une density ne d£passant pas 

0,910 g/cm 3 (ULDPE). 

5. Procede suivant la revendication 4, dans lequel le ULDPE est un copolymere d'ethylene et d'a-olefine 
ayant les proprie^s suivantes : 

w 



0) 


Densite 


0,860 a 0,910 g/cm 3 


(ii) 


Temperature de pic maximum telle que mesuree 
par calorimetrie differentielle a balayage (CDB) 


au moins 100°C 


(iii) 


Insolubles dans le n-hexane a ebullition 


au moins 10% en poids 



6. Procede suivant les revendications 1 ou 2, dans lequel le composant (B) est un EPDM. 

20 7. Procede suivant la revendication 1, dans lequel le composant (A) est une resine polypropylene 
cristalline, un ULDPE ou une resine polypropylene cristalline et un ULDPE, et le composant (B) est un 
EPDM. 

8. Procede suivant la revendication 7, dans lequel le ULDPE est un copolymere d'ethylene et da-olefine 
25 tel que defini dans la revendication 5. 

9. Procede suivant Tune quelconque des revendications 1 a 6, dans lequel en plus de ces composants, il 
est utilise un plastifiant de type huile minerale ou un plastifiant de type huile de synthese en une 
quantite ne depassant pas 300 parties en poids pour 100 parties en poids du composant (B). 

30 

10. Procede suivant Tune quelconque des revendications 1 a 8, dans lequel en tant que composant (A), il 
est choisi des composants (Ai) et (A2) presentant la relation suivante, puis les composants (A1) et (B) 
sont melanges a Tetat fondu selon un rapport satisfaisant a la relation suivants, puis le composant (A2) 
est incorpore au melange resultant et le systeme est soumis a un traitement thermique dynamique en 

35 presence de Tagent de reticulation : 

MFR de (A2 )/MFR de (Ai) = 5 a 80 

Poids de (A2)/poids de {Ay)Z 0,3 

Poids de (B)/poids de (Ai) + (B) = 0,07 a 0.6. 

40 
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